. Aligned sequences of the G proteins of Nipah (UniProt Q9IH62) and Hendra (UniProt O89343) viruses. Sequences are aligned using Clustal Omega [1] . Sequence identity is 78.5 % and sequence similarity of 89.2 %. Figure S2 . Superimposed X-ray structures of Nipah and Hendra RBDs in their (a) Apo states [2, 3] , and (b) ephrin bound states [4] .
(a) (b) Figure S3 . Initial models of the RBD-RBD interface in the (a) ephrin free state, and (b) ephrin bound state. The structure in grey is the RBD-RBD dimer (PDB ID: 2XM9) of Hendra proposed by Bowden et al. [3] , which is used for templating the initial models of the Nipah RBD-RBD dimer. These models are subjected to MD after energy minimization and dissolution in salt solution. Figure S4 . (a) Mean absolute error (MAE) in ⌘ estimated for the training data and as functions of the upper limit of the Lagrange multiplier (C) and the width of the transformation Kernel ( ). MAE is computed with respect to exact analytical values. The training set constitutes 30 pairs of Gaussian ensembles, and it is the same set that we used previously [5] . We note that for any given C  100, when we set = [0.1, 1], the training MAE is < 5%. Also, the training MAE decreases with increase in C, which is expected since a larger C allows Lagrange multipliers greater numerical flexibility. However, a higher C also implies that a higher phase space will be explored, leading to increased runtime. (b) E↵ect of C on runtime and MAE, with fixed at a value of 0.4. As expected, increasing C decreases MAE, but it also increases runtime. However, for C > 100, the gain in accuracy is marginal compared to the loss in code e ciency. We, therefore, select C = 100, which yields a minimum training MAE of 3.2% when = 0.4. This combination also yields a MAE = 3.2% for 300 unseen pairs of Gaussian ensembles, the same set we used in reference [6] . CoM , ✓ tilt and ✓ roll , that describe the interface between two RBDs. A RBD is drawn as a yellow cartoon and the receptor, ephrin, is drawn as a gray cartoon. d
CoM is the distance between the centers of masses (R RBD ) of the backbone atoms of two RBDs. ✓ tilt is the angle between the central axesâ of two RBDs. We construct
| by defining two points R RBD 1 and R RBD 2 . These two points are the centers of masses of backbone atoms of the two halves of RBD divided by the plane shown in blue. This plane is defined by the normaln = (R Ephrin R RBD )/|R RBD | |R Ephrin | and the point R RBD . ✓ roll is the angle of rotation of the RBD about its central axis. Geometrically, it is the angle between the axesb of two RBDs. This axis is defined aŝ
is the center of mass of the backbone atoms of the 3 blade of RBD. The 3 blade is highlighted in red and its terminal residues are indicated. It is chosen over the other -blades because its structure and dynamics undergo the least change upon RBD-ephrin complexation [5, 6] . CoM , ✓ tilt , and ✓ roll , in four separate MD simulations. All these MD simulations are initiated using the same RBD-RBD interfacial orientation that is representative of the ephrin-free state (d CoM =5.0 nm, ✓ tilt = 1.3 rad, and ✓ roll = 1.1 rad). Two of these MD simulations are started after re-solvating the RBD-RBD dimer in salt solution and energy minimizing. These two simulations serve as controls (blue lines). As expected, we find that the RBD-RBD orientation is maintained throughout the simulation. The remaining two simulations are initiated following an additional preparatory step where we substitute the two ephrin free RBDs with pre-equilibrated conformations of the ephrin-bound RBDs. Substitution is done by least-square fitting the backbone of the RBD in the RBD-ephrin complex to the RBD in the ephrin free RBD-RBD dimer. The latter two simulations (red lines) are, therefore, of the ephrin-bound state, but initiated from an RBD-RBD interface preferred in the absence of ephrin. We find the RBDs in these simulation reorient and the interfaces return to the orientation we observed in Figure 4 of the main manuscript. Table S1 . The ephrin-induced conformational ensemble shifts ⌘ in residues constituting the ephrin binding site in RBD do not correlate with their specific contributions to G stimulation. The extent of a residue's contribution to G-stimulation is assumed as the e↵ect its mutation has on fusion, as their mutation does not a↵ect ephrin binding. 
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Non-Polar Residues Figure S7 . Comparison of conformational ensembles of RBD-RBD interfacial residues in their ephrin-free and ephrin-bound state. Conformational ensembles are depicted using 8 representative snapshots taken from two independent sets of MD runs. Note that the yellow color is used to denote the adjacent RBD in the RBD-RBD dimer. Firstly, we note no large ephrin-induced changes in the intrinsic conformational ensembles of these residues. We also do not note any trends in the type of the conformational ensemble shift -some residues (Eg. D585) undergo changes primarily in their backbone CoMs, some residues (Eg. T206) undergo change primarily in side chain orientations, and some residues (Eg. G328) undergo change only in fluctuations. Consequently, it is not straightforward to relate their ephrin-induced ensemble shifts to their contributions to RBD-RBD interfacial reorientation. Nevertheless, there are specific ephrin-induced changes, whose contributions to inter-RBD reorientation appear rationalizable. Consider, for example, residues D585 and R589. In the ephrin free state, they do not form an intra-RBD salt bridge and they are also distant from their respective counterparts in the adjacent RBD. In contrast, in the ephrin bound state they not only form of an intra-RBD salt bridge, but they are also close to their respective counterparts in the adjacent RBD. It is, therefore, plausible that ephrin binding brings these two residues close to each other within each RBD, negating the electrostatic repulsion between them and their respective counterparts and allowing the two RBDs to form a compact dimeric structure. We, therefore, expect that an alanine-substitution of one of these residues will hinder the formation of the RBD-RBD orientation that we observe in the ephrin bound state, and impact G stimulation negatively. Furthermore, a double analine-substitution should impact G stimulation positively. However, as can be generally expected, even moderate salt concentrations could counter the e↵ects of such substitutions. CoM , ✓ tilt , and ✓ roll , in four separate MD simulations of the triple-mutant, VVG ! AAA. We note that, just as in the wild-type case, while the two simulations of the ephrin bound state yield similar RBD-RBD orientations, the two simulations of the ephrin free state yield slightly di↵erent RBD-RBD orientations. Distance from mutation (Å) Figure S9 . The magnitudes of mutation-induced conformational ensemble shifts in the ephrin free and ephrin bound states, ⌘ apo and ⌘ bnd , are not correlated with distance from the mutation site. Distances were calculated from the X-ray structure of the wild type form [2] .
